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The SAR at C-5 of the 10-methoxy-2 , 2 , 4 - trimethylbenzopyrano [3 , 4- 
fjquinoline core leading to identification of (-) anti 

l-methylcyclohexen-3-yl as the optimum substituent that imparts minimal GR 
mediated in vitro transcriptional activation while maintaining full 
transcriptional repression is described. The in vitro profile of these 
candidates in human cell assays relevant to the therapeutic window of 
glucocorticoid modulators is outlined. 
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A solved three-dimensional crystal structure of a glucocorticoid receptor 
(GR) a ligand binding domain polypeptide is disclosed, in the form 
of a crystalline glucocorticoid receptor a ligand binding domain 
polypeptide in complex with the ligand fluticasone propionate (FP) and a 
peptide derived from the co-activator TIF2. The GR/FP/TIF2 structure 
includes an expanded binding pocket not seen in other GR structures. 
Methods of designing steroid and non-steroid modulators of the biol . 
activity of GR and other nuclear receptors (NRs) are also disclosed. In 
another aspect of the present invention homol . models of androgen receptor 
(AR) , progesterone receptor (PR) and mineralocorticoid receptor (MR) are 
disclosed, as well as methods of forming homol. models for other NRs. 
Methods of forming a soluble GR/FP/TIF2 complex are also disclosed. 
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DOCUMENT TYPE: Journal 
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AB Glucocorticoids are potent anti-inflammatory and immunosuppressant agents. 
However, they also produce serious side effects that limit their usage. 
It has been proposed that anti - inflammatory properties of glucocorticoids 
are caused mostly by repression of activator protein 1- and nuclear factor 
icp-stimulated synthesis of inflammatory mediators, whereas most 
of their adverse effects are associated with trans-activation of genes 
involved with metabolic processes. The authors' labs, have .sought to 
discover novel glucocorticoid receptor (GR) ligands that have high 
repression but low trans-activation activities. The authors describe here 
cellular properties of 2 , 5-dihydro-9-hydroxy-10-methoxy-2 , 2 , 4 - trimethyl -5 - 
(l-methylcyclohexen-3-yl) -1H- [1] benzopyrano [3, 4-f ] qumoline (A2 76575) and 
its four enantiomers. Similar to dexamethasone , A276575 exhibited high 
affinity for GR and potently repressed interleukin (IL) lp-st imulated 
IL-6 production in human skin fibroblasts, prostaglandin (PG) E2 production in 
A549 human lung epithelial cells, and Con A-induced monocyte 
proliferation. In contrast to dexamethasone, A276575 caused smaller 
induction of aromatase activity in human skin fibroblasts and antagonized 
dexamethasone- induced activation of an mouse mammary tumor 
virus-glucocorticoid-response element (GRE) reporter gene construct. 
Among the four enantiomers of A276575, the two (-) -enantiomers showed 10- 
to 30-fold higher affinities for GR than their resp. (+) -enantiomers . 
Both (-)-Syn and (-)-Anti enantiomers of A276575 were potent inhibitors of 
IL-ip-stimulated PGE2 production in A549 lung epithelial cells; 
unexpectedly, however, only the (-)-Anti enantiomer inhibited regulated on 
T-cell activation, normal T-cell expressed and secreted (RANTES) production in 
A549 cells. In summary, A276575 is a novel, nonsteroidal GR ligand that 
possesses high repression activities against inflammatory mediator production 
but has lower GRE trans-activation activities than traditional steroids. 
Differential repression of RANTES and PGE2 production in a cell by the two 
(-) -enantiomers of A276575 illustrates the complexity of repression by GR. 
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activity) 
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Absolute stereochemistry. Rotation (+) . 




H 



10/684,229 



RN 239069-05-7 CAPLUS 

CN 1H- [1] Benzopyrano [3 , 4 - f ] quinol in- 9 -ol , 2 , 5-dihydro- 10 -methoxy-2 ,2,4-. 

trimethyl-5- [ (IS) -3-methyl-2-cyclohexen-l-yl] -, (5R) - (9CI) (CA INDEX 
NAME) 

Absolute stereochemistry. Rotation (+) . 
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trimethyl-5- [ (1R) -3-methyl-2-cyclohexen-l-yl] -, (5S) - (9CI) (CA INDEX 
NAME) 

Absolute stereochemistry. Rotation (-) . 
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AB Title compds. I [wherein Rl = LIRA; LI = a bond, O, S, SO, S02 , CO, CS, 
C02, OCO, or (un) substituted amino, NHCO, CONH, S02NH, NHS02 , etc.; RA = 
OH, SH, C02H, alkoxycarbonyl, CN, halo (alkoxy) , CHO, alkyl, alkenyl, 
alkynyl, or (un) substituted amino, CONH2, etc.; R2 , R3 , and R4 = 
independently H or Rl; or Rl and R2 taken together may form 
methyl enedioxy, etc.; L2 = a bond, alkynylene, CO, CS, O, S, SO, S02 , or 
(un) substituted alkylene, amino, etc.; R5 = H, halo, CN, (cyclo) alkyl , 
alkynyl, heterocyclyl , aryl, etc.; R6 = H or alkyl; or L2R5 and R6 
together may form :0, (un) substituted carbocyclic ring, heterocyclic ring, 
or alkyl idene; R16 = independently H or alkyl; or 2 R16 together form an 
alkenyl; Y = C, N, or N:0; R17 - absent or H or alkyl; R18 = independently 
H or alkyl; or 2 R18 together form a heterocyclic ring or carbocyclic 
ring] were prepared as antiinflammatory agents. For example, 
2 , 6-dimethoxyphenylboronic acid (preparation given) was coupled with Me 
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Nonsteroidal Selective Glucocorticoid Modulators: the 
Effect of C-5 Alkyl Substitution on the 
Transcriptional Activation/Repression Profile of 
2 , 5 -Dihydro- 1 0 -methoxy-2 , 2 , 4 - trimethyl - 1H- 
[l]benzopyrano [3,4-f] quinolines 

Elmore, Steven w. ; Coghlan, Michael J. ; Anderson, 
David D. ; Pratt, John K. ; Green, Brian E . ; Wang, Alan 
X.; Stashko, Michael A.; Lin, Chun W. ; Tyree, Curtis 
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The preparation and characterization of a series of selective glucocorticoid 
receptor modulators 'are described. The preliminary structure-activity 
relationship of nonarom. C-5 substitution on the tetracyclic quinoline 
core showed a preference for small lipophilic side chains. Proper 
substitution at this position maintained the transcriptional repression of 
proinflammatory transcription factors while diminishing the 
transcriptional activation activity of the 1 igand/glucocort icoid receptor 
complex. The optimal compds. described in this study were the 
benzopyranoquinolines I [R = allyl, cyclopentyl] . , These candidates showed 
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slightly less potent, highly efficacious E-selectin repression with 
significantly reduced levels of glucocorticoid response element activation 
in reporter gene assays vs prednisolone. I [R = allyl] was evaluated in 
vivo. An oral dose of I [R = allyl] showed an ED50 = 1.7 mg/kg as 
compared to 1.2 mg/kg for prednisolone in the Sephadex- induced pulmonary 
eosinophilia model and an ED50 = 15 mg/kg vs 4 mg/kg for prednisolone in 
the carrageenan- induced paw edema model. 
IT 239067-64-2 

RL: BSU (Biological study, unclassified) ; BIOL (Biological study) 
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flquinolines as nonsteroidal selective glucocorticoid modulators) 
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Synthesis and characterization of non-steroidal 
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functional activity 

Coghlan, Michael J. ; Kym, Philip R. ; Elmore, Steven 
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A novel class of functional benzopyranoquinol ine ligands for the human 
glucocorticoid receptor is described. Substituents in the C-10 position 
of the tetracyclic core are essential for glucocorticoid receptor (GR) 
selectivity vs. other steroid receptors. The C-5 position is derivatized 
with meta-substituted aromatic groups, resulting in analogs with a high 
affinity for GR (Ki = 2.4-9.3 nM) and functional activity comparable to 
prednisolone in reporter gene assays of glucocort icoid-mediated gene 
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of fully antagonizing, repressing, agonizing, or modulating the 
glucocorticoid receptor in a mammal and treating immune, autoimmune and 
inflammatory diseases in a mammal. Thus, the title compound I ( R = C6H5; 
Rl = CH3; dotted line = double bond) was prepared from 2 -H0-3 -MeOC6H3C02Me, 
2-bromoanisole, and acetone via cyclization. 

IT 235433-74-6P 235433-76-8P 

RL: BAC (Biological activity or effector, except adverse) ; BSU (Biological 
study, unclassified) ; SPN (Synthetic preparation) ; BIOL (Biological 
study); PREP (Preparation) 

(preparation of glucocorticoid selective antiinflammatory agents) 

RN 235433-74-6 CAPLUS 

CN 1H- [ 1 ] Benzopyrano [ 3 , 4 - f ] quinol ine , 2 , 5 -dihydro - 1 1 -methoxy-2 ,2,4 - tr imethyl - 
5-phenyl- (9CI) (CA INDEX NAME) 




Me 



RN 235433-76-8 CAPLUS 

CN 1H- [1] Benzopyrano [3, 4 -f] quinol me, 5 - ( 3 , 5 -dichlorophenyl ) -2 , 5 -dihydro- 11- 
methoxy-2,2,4-trimethyl- (9CI) (CA INDEX NAME) 




Me 



REFERENCE COUNT: 



L4 ANSWER 10 OF 23 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



INVENTOR (S) 



PATENT ASSIGNEE (SI 
SOURCE : 



DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



1 THERE ARE 1 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 

CAPLUS COPYRIGHT 2 004 ACS on STN 
1999:529150 CAPLUS 
131: 170368 

Preparation of glucocort icoid-selective 
anti-inflammatory agents 

Coughlan, Michael J.; Elmore, Steven w. ; Kort, Michael 
E. ; Kym, Philip R. ; Moore, Jimmie L . ; Pratt, John K. ,- 
Wang, Alan X.,- Edwards, James P.; Jones, Todd K. 
Abbott Laboratories, USA; Ligand Pharmaceuticals, Inc. 
PCT Int . Appl . , 32 9 pp. 
CODEN: PIXXD2 
Patent 
English 
3 



10/684,229 



PATENT NO. 



WO 



ZA 
AU 
AU 
CA 
EP 
EP 



TR 
BR 
JP 
AT 
NZ 
CN 
ES 
NO 
BG 
BG 
HK 
PRIORITY 



9941256 
W: AL 
DK 
KE 
MW 
TR 

RW: GH 
FI 
CM 

9901156 
9926773 
766441 
2320943 
1053239 
1053239 
R: AT 
SI 

2000030 
9907788 
2002503 
230749 
506013 
1119348 
2192035 
2000004 
104719 
64317 
1033308 
APPLN. 



, AM, AT, 

, EE, ES, 

, KG, KP, 

, MX, NO, 

, TT, UA, 

, GM, KE, 

, FR, GB, 

, GA, GN, 



, BE, CH, 
, F I , RO 
94 

665 



053 



INFO. : 



KIND 

Al 
AU, 
FI, 
KR, 
NZ, 
UG, 
LS, 
GR, 
GW, 

A 

Al 

B2 

AA 

Al 

Bl 
DE, 

T2 
A 
T2 
E 
A 
B 

T3 
A 
A 
Bl 
Al 



DATE 



APPLICATION NO. DATE 



19990819 
AZ, BA, BB, 
GB, GD, GE, 
KZ, LC, LK, 
PL, PT, RO, 
UZ, VN, YU, 
MW, SD, SZ,. 
IE, IT, LU, 
ML, MR, NE, 
19990812 
19990830 
'20031016 
19990919 
20001122 
20030108 
DK, ES, FR, 

20010122 
20011030 
20020205 
20030115 
20030328 
20030827 
20030916 
20000911 
20010531 
20040930 
20031024 



WO 1999-US3127 
BG, BR, BY, CA, CH, CN, 
GH, GM, HR, HU, ID, IL, 
LR, LS, LT, LU, LV, MD, 
RU, SD, SE, SG, SI, SK, 
ZW, AM, AZ, BY, KG, KZ , 
UG, ZW, AT, BE, CH, CY, 
MC, NL, PT, SE, BF, BJ, 
SN , TD , TG 

ZA 1999-1156 

AU 1999-26773 



19990212 

CU, CZ, DE, 

IN, IS, JP, 

MG, MK, MN, 

SL, TJ, TM, 

MD, RU, TJ, TM 

DE, DK, ES, 

CF, CG, CI, 

19990212 
19990212 



CA 1999-2320943 19990212 
EP 1999-906996 19990212 

GB, GR, IT, LI, LU, NL, SE, PT, IE, 



TR 2000-200003094 
BR 1999-7788 
JP 2000-531449 
AT 1999-906996 
NZ 1999-506013 
CN 1999-804902 
ES 1999-906996 
NO 2000-4053 
BG 2000-104719 

HK 2001-102793 
US 1998-23947 
US 1999-247831 
WO 1999-US3127 



19990212 
19990212 
19990212 
19990212 
19990212 
19990212 
19990212 
20000811 
20000828 

20010419 
A 19980213 
A 19990210 
W 19990212 



OTHER SOURCE (S) 
GI 



MAR PAT 131:17 0368 




AB Title compds. [I; R = C6H5 , CH2CH:CH2, 3 , 5 - ( CI ) 2C6H3 , 3 -Br-5 -MeC6H3 , 
3-HOC6H4, 3-ACC6H4, 3 -Me2NCOC6H4 , MeSCH2C6H4, HOCH2CH : CHCH2 , 
C6H5CH2NHCOOCH2CH:CHCH2, 2-pyridyl, 3-pyridyl, 4-pyridyl, C6H5CH:CH, 
C6H5CC; Rl - CH3, CH2 , ( C2 -C6 ) alkyl , H; R2 - H, ( CI -C6 ) alkyl ; R1-R2 - 
alkenyl of two carbons; R3 = OMe, NHMe, C02Me, CH:CH2, CCH, COMe, OEt , 
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thereof, and pharmaceutical compns . comprising compds. of I are prepared and 
methods of .inhibiting immune or autoimmune diseases in a mammal are 
disclosed as compds. I are useful for partially of fully antagonizing, 
repressing, agonizing, or modulating the glucocorticoid receptor in a 
mammal and treating immune, autoimmune and inflammatory diseases in a 
mammal. Thus, the title compound I ( R = (Z) -C6H5CH : CH; R1-R2 = CH3 ; R3 = 
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S- CH 2 - OMe 
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CN Methanesulfonic acid, trifluoro-, 5- (3 , 5-dichlorophenyl ) -2 , 5-dihydro-2 , 2 , 4 - 
trimethyl-lH- [1] benzopyrano [3 , 4 -f ] quinolin-10-yl ester (9CI) (CA INDEX 
NAME) 
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CN Methanesulfonic acid, trifluoro-, 2 , 5-dihydro-2 , 2 , 4-trimethyl-5-phenyl -1H- 
[l]benzopyrano[3,4-f]quinolm-10-yl ester (9CI) (CA INDEX NAME) 
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AB Optimization of the 1 , 2 -dihydroquinol ine A-ring of a nonsteroidal human 

progesterone receptor (hPR) agonist pharmacophore I was performed by using 
the cotransfection and receptor binding assays as guides. The 3-keto 
group was discovered to regain the potent agonist activity which was lost 
upon removal of the 3, 4 -olefin, and it led to a novel hPR agonist series, 
5-aryl-l , 2 , 3 , 4 - tetrahydrochromeno [3 , 4-f ] quinolin-3 -ones . The new 
progestins demonstrated potent hPR agonist activity in the cotransfection 
assay and high binding affinity similar to progesterone. T47D human 
breast cancer cell line was employed for further characterization of the 
new progestins and a number of reference analogs. It was found that the new 
3-keto analogs showed full agonist activity in the T47D assay, while the 
reference compds . from other related nonsteroidal hPR agonist series exhibited 
only partial agonist activity. 
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RL: RCT (Reactant) ; SPN (Synthetic preparation) ; PREP (Preparation); RACT 
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(intermediate in preparation, breast tumor inhibitory, and progesterone 
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activity relationship) 
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NAME) 
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AB A novel series of nonsteroidal progestins, 5 -benzyl idene- 1 , 2 - 

dihydrochromeno [3, 4-f] quinolines, was discovered, and a preliminary 
structure-activity relation study around the 5-benzylidene ring generated 
several potent human progesterone receptor agonists. These new progestins 
showed biol . activities (EC50 = 5.7 and 7.6 nM) similar to progesterone 
(EC50 =2.9 nM) in the cotransf ect ion assay with high efficacy (132% and 
166%) and binding affinity (Ki =0.66 and 0.83 nM) similar to 
medroxyprogesterone acetate (MPA) (Ki = 0.34 nM) . A representative 
analog, I, demonstrated similar oral potency to MPA in the uterine wet 



10/684,229 



weight /mammary gland morphol . assay in ovariectomized rats. 
IT 179894-95-2 

RL: BAC (Biological activity or effector, except adverse) ; BSU (Biological 
study, unclassified) ; THU (Therapeutic use) ; BIOL (Biological study) ; USES 
(Uses) 

(structure activity relations of benzyl idene (dihydrochromeno) quinolines 
as progesterone receptor agonists) 
RN 179894-95-2 CAPLUS 

CN 1H- [1] Benzopyrano [3 , 4-f ] quinoline, 2 , 5-dihydro-2 , 2 , 4 -trimethyl -5-phenyl - 
(9CI) (CA INDEX NAME) 
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5-Aryl-l, 2 -dihydro-5H-chromeno [3, 4-f ] quinolines : 
Potent, Orally Active, Nonsteroidal Progesterone 
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Edwards, James P.; Zhi, Lin; Pooley, Charlotte L. F. ; 
Tegley, Christopher M . ; West, Sarah J. ; Wang, 
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Departments of Medicinal Chemistry and Endocrine 
Research, Ligand Pharmaceuticals Inc., San Diego, CA, 
92121, USA 

Journal of Medicinal Chemistry (1998), 41(15), 
2779-2785 

CODEN: JMCMAR; ISSN: 0022-2623 
American Chemical Society 
Journal 
English 
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Two potent nonsteroidal progestins from the 5-aryl - 1 , 2 -dihydro-5H- 
chromeno [3 , 4-f ] quinoline class (LG120746 and LG120747) were selected for 
scale-up, resolution, and biol . evaluation of the purified enantiomers. For 
each quinoline, the levorotatory enantiomer was determined to be the more 
potent agonist of the human progesterone receptor isoform B (hPR-B) (EC50 
< 3 nM) , but the dextrorotatory enantiomers retained significant PR 
modulatory activity (EC50 < 200 nM) . In two in vivo rodent models of 
progestational activity, a pregnancy maintenance assay and a uterine wet 
weight assay, the two eutomers displayed potent progesterone-like effects. 
In a third model for progestational activity, the mammary end bud assay, 
these compds. were significantly less active. These studies demonstrate 
that certain members of this class of selective progesterone receptor 
modulators display encouraging and potentially useful tissue-selective 
progestational effects . 
IT 179895-46-6P, LG 120746 

RL: BAC (Biological activity or effector, except adverse); BSU (Biological 



AUTHOR (S) 



CORPORATE SOURCE: 



SOURCE 



PUBLISHER: ■ 
DOCUMENT TYPE: 
LANGUAGE : 
OTHER SOURCE (S 
AB 



10/684,229 



CM 2 

CRN . 7664-93-9 

CMF H2 04 S 

0 

II 

HO- S— OH 
0 
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CN 1H- [1] Benzopyrano [3,4-f ] quinoline, 5- (4 -chloro-3 -methylphenyl ) -9-fluoro- 
2,5-dihydro-2,2,4-trimethyl-, (5R)-, sulfate (1:1) (9CI) (CA INDEX NAME) 

CM 1 

CRN 211057-20-4 
. CMF C26 H23 CI F N 0 

Absolute stereochemistry. 
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Potent, Orally Active, Nonsteroidal Progesterone 
Receptor Agonists: The Effect of D-Ring Substituents 

AUTHOR(S): Edwards, James P.; West, Sarah J.; Marschke, Keith b. ; 
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AB Several 5- (4 -chlorophenyl ) -1 , 2 -dihydro- 5H- chromeno [3 , 4-f ] quinol ines were 
prepared to determine the effects of substitution at C(8) and C(9) on the 
progestational activity of this pharmacophore. In combination with a 
halogen (F or CI) at C(9), replacement of the C(5) aryl group with 
variously substituted aryl groups resulted in optimization of the 
progestational activity, affording compds . with in vitro activity greater 
than that of progesterone as measured by a co-transf ection assay using 
human progesterone receptor subtype-B (hPR-B) . Binding affinities (Ki) to 
hPR-A were subnanomolar in many cases. These in vitro effects were 
verified in vivo using a rodent model. LG120794, 9-chloro-5 - (4 - 
chlorophenyl ) - 1 , 2 -dihydro-2 , 2 , 4 - trimethyl -5H-chromeno [3 , 4 - f ] quinol ine was ' 
more potent than medroxyprogesterone acetate at counter-poising the 
effects of estradiol benzoate in the uterine weight wet assay using immature 
rats . 

IT 179894-97-4, LG 120546 

RL: BAC (Biological activity or effector, except adverse) ; BSU (Biological 
study, unclassified) ; BIOL (Biological study) 

(preparation and structure activity relationship of 
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progesterone receptor agonists) 
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